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Abstract 

This r e p o r t  descr ibes  an input-output subroutine 
package f o r  u s e  under the IBSYS o r  DC-IBSYS Monitor System 
on t h e  IBM 7090/7094. 
of non-standard t ape  records under the FORTRAN I1 and IBJOB 
sub-monitors of IBSYS. Handling of extremely long records,  
i npu t  records with i n c o r r e c t  p a r i t y ,  s h o r t  records ,  va r i ab le  
length  records ,  and mixed mode records are examples of good 

The package i s  most u se fu l  i n  handling 

uses  f o r  t h e  package. Also t h e  package 
t o  w r i t e  e f f i c i e n t  bu f fe r ing  rou t ines .  

may be e a s i l y  used 
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In t roduct ion  

Much of the information which must be processed on t h e  
IBM 7090/7094 c o n s i s t s  of tape  recordings i n  a format not  
e a s i l y  handled by t h e  standard l i b r a r y  programs of systems 
such as I B J O B  and FORTRAN 11. Such information may come from 
s a t e l l i t e s ,  r ad io  te lescopes,  and medical app l i ca t ions .  T h i s  
r e p o r t  descr ibes  a basic tape input-output package which 
al lows one t o  write a s m a l l  program t h a t  handles t h e  non- 
s tandard input-output,  and the bulk  of t h e  program t o  process 
t h e  information may be wr i t t en  i n  o ther  languages such as 
FORTRAN. The package can a l s o  be used t o  pre-process infor -  
mation i n t o  s tandard FORTRAN records.  

A new system t o  be put under IBSYS could u t i l i z e  t h e  
package t o  accomplish a l l  of i t s  input-output.  

The package r equ i r e s  t h e  I O E X  rou t ines  of IBSYS and w i l l  
Tapes opera te  on any 7090/7094 IBSYS system w h i c h  has tapes .  

are referenced by l o g i c a l  numbers which correspond t o  the 
s tandard IBSYS u n i t s  (e.g. S Y S I N 1 ) .  Assembly parameters a r e  
provided f o r  t he  package t o  be assembled as an IBMAP or  FAP 
subrout ine.  An important f e a t u r e  of t h e  rou t ines  i s  t h a t  
they may be c a l l e d  a t  i n t e r r u p t  t i m e s  -- allowing t h e  easy 
w r i t i n g  of bu f fe r ing  rout ines .  

, 

T h i s  package has  a l ready had wide use.  Versions of t h e  
package w e r e  used exc lus ive ly  by two sub-systems t o  accomplish 
a l l  of t h e i r  input-output operat ions.  10s i s  i n  both the 
I B L I B  and FORTRAN I1 l i b r a r i e s  on the  UOM IBSYS operat ing 
systems tapes .  

ii 



I d e n t i f i c a t i o n  

a .  7090/7094 1/0 Subroutine Package For IBSYS UOM 10s 
b. A.  Beam, January,  1966 
c. Computer Science Center,  Universi ty  of Maryland, 

College Park,  Md.  

Purpose 

To provide a set of bas i c  tape  input-output rou t ines  f o r  
use i n  t h e  FORTRAN I1 and I B J O B  Monitor Systems w h i c h  opera te  
under IBSYS o r  DC-IBSYS. 

R e s t r i c t i o n s  

The symbolic deck f o r  10s is  d i s t r i b u t e d  t o  handle 1 0  
l o g i c a l  t ape  u n i t s  which a r e  assigned t o  s p e c i f i c  SYSuni func- 
t i o n s .  The user  may a l t e r  t h e  assignments o r  change the  
number of l o g i c a l  u n i t s  by simple changes i n  t h e  symbolic deck. 
The package r equ i r e s  IOEX f o r  execution. 

Method 

Tape u n i t s  are referenced by means of l o g i c a l  numbers 
which are a s soc ia t ed  i n  a table w i t h  SYSuni func t ions  (SYSOU1, 
SYSUT1, e t c . ) ,  and t h i s  table may be clhanged t o  s u i t  t h e  pur- 
pose of the use r .  All data selects (read or  w r i t e  i n  b ina ry  
or BCD modes) go through a general  IOEX select rou t ine  with 
fou r  e n t r i e s .  The s e l e c t  rou t ine  is  coded so t h a t  it may be 
c a l l e d  a t  i n t e r r u p t  t i m e  i f  c e r t a i n  condi t ions a r e  m e t .  Non- 
data selects are hand ledby  a rou t ine  which i n  t u r n  uses  the 
(NDATA rou t ine  of IOEX. 

Usage of the various subrout ines  i s  descr ibed l a t e r .  10s 
i s  probably most u se fu l  f o r  s p e c i a l  purpose tape  I / O ,  i . e .  
input-output which FORTRAN I1 and IBJOB l i b r a r y  rou t ines  cannot 
handle .  Spec ia l  buf fer ing  rou t ines  are comparatively easy t o  
w r i t e  us ing 10s. 

1 



Storaqe 

As d i s t r i b u t e d ,  10s r equ i r e s  about 600 cells.  Storage 
i s  increased  or  decreased depending on t w o  assembly para- 
meters which are  described l a t e r .  

The  t iming depends upon the way t h e  package i s  used, and 
on t h e  model of t h e  t a p e  d r ives .  

Checkout 

Various vers ions  of 10s have been used many hours  on 
the 7090 and 7094. It has a l s o  been used ex tens ive ly  under 
DC-IBSYS. 

, 
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c E n t r i e s  t o  10s 

A - Non-data selects 

The following e n t r i e s  are  used f o r  non-data reference t o  
l o g i c a l  t ape  number N ,  N = 1 , 2 ,  .... I n  the c a l l i n g  sequences, 
N i s  t h e  logical  t ape  number: and except when spec i f i ed  d i f -  
f e r e n t l y ,  r e t u r n  i s  always t o  t h e  loca t ion  following t h e  T I X  
i n s t r u c t i o n .  

1) Rewind l o q i c a l  tape N 

CALL REWTAP 
T I X  O , O , N  

2 )  Backspace loqical  tape N one record 

CALL BSRTAP 
T I X  O , O , N  

3 )  Rewind and unload loqical  t ape  N 

CALL RUNTAP 
TIX O , O , N  

4 )  Backspace l o q i c a l  tape N one f i l e  

CALL BSFTAP 
T I X  O , O , N  

5 )  W r i t e  end of f i l e  on l o q i c a l  tape N 

CALL WEFTAP 
T I X  O , O , N  

6 )  Se t  l o q i c a l  tape N t o  l o w  dens i ty  

CALL SETLOW 
T I X  O , O , N  

7 )  Se t  l o q i c a l  tape  N t o  hiqh dens i ty  

CALL SETHIH 
TIX O , O , N  
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8)  Skip M records  on loqical tape N 

CALL smmc 
T I X  M , O , N  

9 )  Skip M f i l e s  on l o q i c a l  t ape  N 

CALL SKPFIL 
T I X  M , O , N  

- N o t e :  Skipping of f i les and records  is  overlapped, so 
computing (and 1/0 on channels d i f f e r e n t  from 
t h e  one which N is on) may go on w h i l e  t h e  
skipping is  done. 

Check a c t i v i t y  of l o q i c a l  t ape  N 

I f  T=O then con t ro l  w i l l  be re turned  t o  L+1 only a f t e r  
l o g i c a l  t ape  N i s  inac t ive .  

I f  T#O and l o g i c a l  tape N is  inac t ive  then con t ro l  goes 
t o  l o c a t i o n  T.  

If T#O and l o g i c a l  tape N i s  a c t i v e  then  con t ro l  is  i m -  
mediately re turned  t o  l o c a t i o n  L+1. 
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B - Data selects 

The following rou t ine  h a s  four  e n t r i e s  and i s  used f o r  
a l l  da t a  t ransmission,  An important f e a t u r e  of t h e  rou t ine  
is  tha t  it may be c a l l e d  a t  t r a p  t i m e ,  
i s  

The c a l l i n g  sequence 

CALL X X X X X X  

L+1 T I X  L(IOC) ,W,ETT 
L T I X  EOR,O,N 

L+2 T I X  EOF , T , RTT 

where XMWUC = RDSBIN f o r  reading b inary  records ,  
RDSDEC f o r  reading BCD records.  
WRSBIN f o r  wr i t i ng  b inary  records.  
WRSDEC f o r  wr i t i ng  BCD records.  

Control r e t u r n s  t o  loca t ion  L+3. 

N = t h e  l o g i c a l  tape number of t he  t ape  t o  be read or 
wr i t t en .  

wf0 i f  it is  des i r ed  t o  w a i t  u n t i l  t h e  spec i f i ed  1/0 
opera t ion  i s  completed before  r e tu rn ing  t o  t h e  caller.  

T#O i f  only one t r y  is des i r ed  f o r  reading even though 
the record may be redundant. T h i s  f e a t u r e  i s  most 
u se fu l  when t h e  program must determine t h e  mode of 
t h e  information t o  be read.  

EOR, ETT, EOF, and RTT are t r a p  t i m e  e x i t s  t o  t h e  u s e r ' s  
r o u t i n e s ,  Any or a l l  of t hese  e x i t s  may be zero.  A 
u s e r ' s  e x i t  ( i f  present )  must be t o  a r o u t i n e  which 
carries out  t h e  desired func t ion  and then r e t u r n s  by 
means of a TRA 1,4 . 
L ( I 0 C )  i s  the loca t ion  of t h e  first of a block of 110 
commands, Up t o  P commands are allowed, I f  more than 
P commands are necessary then a t  least  one of t h e  first 
P+1 must be a TCH command. The 1/0 commands m u s t  terminate  
with a command which causes a channel i n t e r r u p t ,  i, e. t h e  
l as t  command must be a IaxT . The first P of t h e  1/0 
commands are moved t o  s to rage  wi th in  the select r o u t i n e  
so t h e  o r i g i n a l  block a t  L(I0C) may be modified immediately 
upon r e t u r n  f r o m  t he  select rou t ine .  However, modifica- 
t i o n  i s  not  allowed if there are more than P commands. 
10s is  d i s t r i b u t e d  such t h a t  P=10. An assembly parameter 
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(described l a t e r )  may be changed t o  inc rease  o r  
decrease P. 

Cal l ing  sequence information is a l s o  moved t o  s torage  
wi th in  10s and hence t h e  conten ts  of L,  L+1, and L+2 may 
be modified immediately upon r e t u r n  t o  L+3 . 
Noise records as defined i n  IOEX w i l l  be accepted if 
there is  a t  least one input  output and proceed command 
preceding the l a s t  1/0 command, 1.e. the IOXT . Hence, 
t a p e  may be erased by t h e  two 1/0 commands: 

However, i f  only the second of the above two commands 
w a s  used, then there would be a noise  ind ica t ion .  

IOEX i s  t r u s t e d  t o  write co r rec t ly .  I n  reading,  a re- 
dundant record (as read the l a s t  t i m e )  i s  accepted as co r rec t  
and the u s e r ' s  RTT e x i t  ( i f  spec i f i ed )  i s  taken. The maximum 
number of read  tries is  determined by an IBSYS assembly para- 
m e t e r ,  or  is  one i f  T#O i n  the c a l l i n g  sequence. 

End of Tape 

If there is  no end of tape  u s e r ' s  e x i t  specified and the 
end of t a p e  condi t ion i s  detected during w r i t i n g  then 2 end 
of f i l es  are added t o  the  tape, a message i s  p r i n t e d  for  the 
ope ra to r s  and the t ape  i s  rewound and unloaded. T h e  machine 
then  pauses f o r  a fresh tape.  It i s  assumed t h a t  the record 
be ing  w r i t t e n  a t  the t i m e  the end of t ape  i s  encountered i s  
short  enough t o  be wr i t t en  c o r r e c t l y  and tha t  enough tape is  
l e f t  t n  hold the 2 end of f i l e  marks. A f t e r  the pause, a 
check for RTT and EOR e x i t s  i s  made. I f  a u s e r ' s  ETT e x i t  is 
s p e c i f i e d  then it is  taken without doing any of the above 
a c t i o n s  . 
U s e r  E x i t s  

EOR, ETT, EOF, and RTT, i f  non-zero spec i fy  e n t r i e s  t o  
subrout ines  coded by t h e  user .  Each of these subrout ines  must 
c a r r y  out  i t s  desired funct ion and r e t u r n  by means of a 
TRA 1,4 . 

6 
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An e n t r y  t o  a u s e r ' s  r o u t i n e  i s  made a t  t r a p  t i m e ,  i .e .  

when an  i n t e r r u p t  condition occurs due t o  channel command 
t r a p ,  a redundant read or w r i t e ,  de t ec t ion  of an end of f i l e  
i n  reading,  o r  de t ec t ion  of the  end of tape i n  wr i t ing .  

On e n t r y  t o  a u s e r ' s  r o u t i n e  t h e  fol lowing information 
i s  available. 

a )  The address of t h e  accumulator conta ins  the number 
of words read or w r i t t e n  by t h e  channel command. j u s t  
completed or i n  u s e  a t  t h e  t i m e  of the i n t e r r u p t .  

The decrement of the accumulator conta ins  t h e  l o g i c a l  
number of the u n i t  i n  use a t  t i m e  of i n t e r r u p t .  

b) 

R e s t r i c t i o n s  on the U s e r  I s  Routine 

T h e  u s e r ' s  rou t ine  must e x i t  by means of a TRA 1,4 . 
For e f f i c i e n t  I/O, the u s e r ' s  rou t ine  should not  be 
overly t i m e  consuming. 

Only one u s e r ' s  rou t ine  i s  en tered  for a s i n g l e  in- 
t e r r u p t .  The order of checking f o r  an  e x i t  i s  a s  
follows: 

Readins Writinq 
End of f i l e  e x i t  (EOF) End of tape e x i t  (ETT) 
Redundancy exi t  (RTT) Redundancy e x i t  (RTT) 
End of record  e x i t  (EOR) End of record e x i t  (EOR) 

A c t i v i t y  checking by c a l l i n g  CHEKIO i s  permissible  
only i f  i n  the  sequence: 

CALL CHEKIO 
T I X  T , O , N  

T is  non-zero. 
active,  then a n  endless  w a i t  w i l l  occur.  

If T i s  zero,  and l o g i c a l  tape  N i s  

Index r e g i s t e r s  1, 2 ,  the  AC, MQ, and i n d i c a t o r s  need 
not  be saved by the u s e r ' s  rou t ine .  

C a l l s  t o  REWTAP, BSRTAP, RUNTAP, BSFTAP, WEFTAP, 
SETLOW, SETHlJ3, SKPREC, SKPFIL, RDSBIN, RDSDEC, 
WRSBIN, WRSDEC may be i s s u e d  by a u s e r ' s  rou t ine ,  
b u t  only for  a u n i t  on the same channel on which the 
i n t e r r u p t  occurred. 
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7) Storage w i t h i n  10s i s  a l l o c a t e d  for  8 blocks of I / O  
commands and parameters. The number of blocks may 
be increased o r  decreased by an assembly parameter. 
One of these blocks i s  reserved whenever a l o g i c a l  
u n i t  i s  a c t i v e .  I t  i s  poss ib l e  ( i f  t h e r e  i s  not  one 
block per  logical u n i t )  tha t  a block w i l l  not be 
a v a i l a b l e  when a c t i v i t y  i s  required.  A data-se lec t  
a t  non-trap t ime causes no t roub le  because an auto- 
matic w a i t  f o r  a free block w i l l  occur. However, a t  
t r a p  t i m e  there may not  be more than one block avail-  
able and no more than one da ta  select should be 
i ssued  without insur ing  that  there i s  an a v a i l a b l e  
block. 

R e s t r i c t i o n s  6 )  and 7 )  above may be overcome by means 
of a s p e c i a l  t r a p  t i m e  r o u t i n e  which may be c a l l e d  
by t h e  u s e r ' s  rout ine.  The c a l l i n g  sequence is as  
follows : 

L 
CALL 
T I X  

I S I T O K  
BUSY,O,N 

Control w i l l  r e t u r n  t o  l o c a t i o n  L+1 i f  it is  permis- 
sible t o  select l o g i c a l  u n i t  N. Control i s  re turned  
t o  l o c a t i o n  BUSY i f  (1) l o g i c a l  t ape  u n i t  N i s  on 
a channel d i f f e r e n t  from t h e  one f o r  which t h e  t r a p  
occurred ( 2 )  l o g i c a l  u n i t  N i s  busy o r  ( 3 )  there 
is  no a v a i l a b l e  s torage  block f o r  1/0 command and 
parameter storage.  

On e n t r y  t o  I S I T O K ,  it is  assumed t h a t  t h e  accumulator 
conta ins  w h a t  i t  had a t  t h e  t i m e  t h e  u s e r ' s  r o u t i n e  
w a s  en te red ,  s ince  t h e  l o g i c a l  u n i t  number i n  the 
decrement of t h e  accumulator i s  used i n  determining 
if the channel which N is on i s  t h e  same a s  t h e  one 
f o r  w h i c h  the t r a p  occurred. 

If I S I T G K  is tz be e r ~ t e r e d  m m e  than once, then t h e  
second or g rea t e r  e n t r y  may be made t o  I S I T l l  r a t h e r  
than ISITOK and the accumulator as saved on t h e  first 
ca l l  w i l l  be used. 

It  is  always permissible t o  re-select t h e  l o g i c a l  u n i t  
f o r  which t h e  t r a p  occurs ,  and f o r  t h i s  type of use 
there is  no requirement t o  c a l l  I S I T O K  - 
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Assembly Parameters 

There are seve ra l  parameters which should be checked 
(and if necessary changed) by t h e  u s e r  of 10s. 

I OUTAB : 

CALL24 : 

ATONCE : 

I O C S I Z :  

l o g i c a l  

T h i s  parameter (defined by EQU) should be set t o  
0 t o  de f ine  the  f i r s t  8 l o g i c a l  tape  u n i t s  t o  be 
t h e  same as  defined i n  t h e  d i s t r i b u t e d  FORTRAN I1 
system under IBSYS, and set t o  1 t o  de f ine  the 
first 7 l o g i c a l  t ape  u n i t s  t o  be the same as 
def ined i n  the d i s t r i b u t e d  IBJOB system. 

S e t  t h i s  parameter t o  0 or 1 depending upon t h e  
way t h e  subroutines of 10s are t o  be entered.  
U s e  CALL24 EQU 0 i f  t h e  FAP 'CALL' i n s t r u c -  
t i o n  i s  desired.  U s e  CALL24 EQU 1 i f  t h e  
IBMAP 'CALL' i n s t r u c t i o n  is  des i red .  

T h i s  parameter ( d i s t r i b u t e d  as 8 )  i s  the number of 
1/0 command and parameter s to rage  blocks a l -  
l oca t ed  i n  the 10s package. 

T h i s  parameter ( d i s t r i b u t e d  as 1 0 )  i s  the m a x i m u m  
number of 1/0 commands which a r e  moved. The 
t o t a l  number of cel ls  reserved w i t h i n  10s w i l l  
be ATONCE" (IOCSIZ+4). This  t o t a l  number should 
not  be less  than 60. It  i s  d e s i r a b l e  t h a t  ATONCE 
be a t  l ea s t  a s  g r e a t  a s  t h e  maximum number of 
t ape  u n i t s  i n  use a t  any one t i m e .  

t ape  u n i t  t a b l e  a s  d i s t r i b u t e d  is  a s  follows. 

SYSUNI SYSUNI 
( IOUTAB=~) ( IOUTAB=O) 

Logical 
U n i t  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

S Y S u T l  
SYSuT2 
SYSuT3 
SYSuT4 
S Y S I N l  
SYSOUl 
SYSPPl 
SYSCKl 
SYSCK2 
SYSLBl 

SYSLBl 
SYSUT3 
SYSUT4 

SYSINl 
SYSOUl 
SYSPPl 
SYSuT2 
SYSCKl  
SYSCK2 

sysuTi 

table may be modified or  extended by t h e  user .  

9 
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E r r  o r  E x i t s  

The  only e r r o r  e x i t  i n  10s i s  when the user  s p e c i f i e s  an 
i l l e g a l  l o g i c a l  t ape  number. A l o g i c a l  tape number i s  con- 
s ide red  i l l e g a l  if it f a l l s  ou t s ide  the range of the assembled 
table o r  i f  the word i n  t h e  table of l o g i c a l  u n i t s  i s  zero.  
A l s o  i f  the SYSUNI funct ion is not  a t tached .  A l l  e r r o r s  go 
t o  symbolic l oca t ion  E l E l E l  wi th in  10s. From E l E l E 1 ,  con t ro l  
i s  s e n t  t o  the IBSYS dump (SYSDMP) rou t ine .  I f  des i red ,  the 
user  may s u b s t i t u t e  h i s  own e r r o r  handling. 

U s e  of 10s W i t h  Other 1/0 Routines 

Since 10s uses IOEX t o  accomplish input-output, t raps 
must not  be disabled, and machine i n s t r u c t i o n s  f o r  input- 
output  must no t  be issued,  u n t i l  a l l  pending i n t e r r u p t s  
have a chance t o  be processed. 

FORTRAN I1 l i b r a r y  rou t ines  f o r  input-output do not use 
IOEX. Therefore,  be fo re  using the FORTRAN I1 l i b r a r y  r o u t i n e s  
f o r  I / O ,  the user  must delay u n t i l  10s has completed a l l  of 
i t s  operat ions.  This  may be accomplished by giving t h e  se- 
quence 

CALL CHEKIO 
T I X  O , O , N  

for N = t h e  l o g i c a l  tape number of each u n i t  which has been used 
by 10s. 

The above r e s t r i c t i o n  does not  apply t o  IBJOB. 

10 



Example 1 -- Single  Record Buffered BCD Output 

W r i t e  a MAP subroutine t o  write BCD records  of length N 
on l o g i c a l  tape T.  
t h e  records  are t o  be s ing le  buffered.  

The maximum record  s i z e  i s  M words, and 

The subrout ine t o  accomplish t h i s  appears below,.and is  
used by g iv ing  t h e  c a l l i n g  sequence: 

CALL WRITE(DUM) 
ORG *-1 OVERLAY WITH PARAMETERS 

DUM PZE A , O , N  A=ORIGIN OF N BCD WORDS 
Returns here 

The  sequence could a l s o  be specified a s  follows: 

CALL WRITE 
T I X  A , O , N  
Returns her e 

The second sequence causes the second word of t h e  code 
generated by the CALL pseudo-operation t o  be wrong, b u t  t h e  
r e t u r n  w i l l  s t i l l  be handled c o r r e c t l y  s ince  TIX w i t h  a t a g  
of ze ro  i s  a no operat ion.  I t  i s  assumed that t h e  subrout ine 
uses  an 10s assembled t o  handle the MAP 'CALL'. 

Assembly parameters (T and M) f o r  the WRITE subrout ine 
are defined t o  write the regular  output  tape (SYSOUl) .  It is 
assumed that  NZ3 i n  order t o  avoid wr i t i ng  s h o r t  records  
w h i c h  may be treated as  noise. 

For i l l u s t r a t i v e  purposes the 1/0 commands are w r i t t e n  
so tha t  s h o r t  records  (less than 3 words) could be w r i t t e n  
without  g iv ing  a shor t  record e r r o r  message, and even t o  accept  
an N=O i n  which case a shor t  p iece  of t ape  would be erased. 
The subrout ine assumes t h a t  10s and hence IOEX w i l l  write each 

. record  c o r r e c t l y ,  and a l s o  tha t  10s w i l l  handle end of t ape  
condi t ions.  

11 



I 

S I B M A P  O U T P U T  
S I N G L E  RECORD B U F F E R E C  O U T P U T  R O U T I N E - - 8 C D  MODE 

A S S E M e L Y  P A R A P E T E R S - D E F I N E D  H E R E  FOR S Y S O U l  
ENTRY k R I T E  

T E Q U  6 
M EQU 22 

W R I T E  S L B R O L T I N E  
W R I T E  

T X I  

T P 1  

GET 
P U T  

T I X l  
11x2 
11x3  
S A V 4  

SXA 
C L A  
S T O  
P A X  
TX I 
S X P  
C A L L  
ORG 
T I X  
LXO 
TX I 
S X P  
L X C  
TXL 
P X T  
S X D  
CLA 
STO 
T I X  

S A V 4 9 4  
314 
TX I 

014 
*+1141** 
G E T 9 4  
C H E K I O ( T P 1 )  
*- 1 
C I O I T  

T X I v 4  
*+1,4 ,BUFFER 

P U T 1 4  
T X I . 4  
* + 2 9 4 * P  
H r 4  
IOC94 
**,4 
*+,4 
G E T 9 4 9 1  

L O G I C A L  TAPE TO B E  W R I T T E N  
M A X I M U M  RECORD S I Z E  

A C z P Z E  L9O.N 
S T O R E  N=NO. WORDS T O  W R I T E  

COMPUTE L+N 
S T O R E  F C R  P I C K U P  
W A I T  T I L L  L A S T  RECORD O U T  
O V E R L A Y  C A L L  G E N E R A T E D  WD. 
S P E C I F I E S  T H E  T A P E  NUMBER 
I 4 = N  
COMPUTE B U F F E R + N  
S T O R E  FOR F I L L I N G  B U F F E R  
I 4 = N  

W R I T E  N C  MORE T H A N  M WORDS 
S E T  T h E  I / O  COMMAND 
MOVE THE L I N E  TO 
T H E  B U F F E R  

I 4 = L O C A T I O N  O F  N WORD REC. 

OK I F  OLE- M 

C A L L  k R S D E C ( T I X l t T I X 2 i T I X 3 )  GO TO I D S  TO W R I T E  
ORG * - 3  O V E R L A Y  C A L L  G E N E R A T E D  WDS 
T I X  O , O * T  T = L O G I C L L  T A P E  
T I X  IOC,O,O I O C = L O C ,  O F  1/0 COMMAND 
T I x  O i O r O  
P X T  **e4 R E S T O R E  I 4  
T R A  1 .4  R E T U R N  TO C A L L E R  

1/0 C C P P A h D S  AND BUFFER STORAGE 
I oc I O C P  @ U F F E R ~ O ~ * *  * * = L E N G T H  O F  RECORD 

B U F F E R  BSS M B U F F E R  STORAGE 
I O R T  O i O r O  C A U S E S  I N T E R R U P T  

E N C  E N D  O F  W R I T E  S U B R O U T I N E  

12 
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. 
Example 2 -- M i x e d  Mode Input 

Suppose a tape must be processed which conta ins  both 
b ina ry  and BCD records ,  and a l s o  tha t  the r eco rds  vary i n  
length.  
than  N. The l o g i c a l  tape nuniber i s  T ,  and it is desired t o  
r ead  a record  K t i m e s  before c a l l i n g  it permanently redundant. 

The  maximum record l eng th  is  known t o  not  be g r e a t e r  

A subrout ine (us ing  10s) i s  w r i t t e n  t o  read one record 
i n t o  s to rage  l o c a t i o n s  BUFFER+i, i = O , l ,  ... P-1. When the 
record  i s  f i n a l l y  read,  the  following information is ava i lab le :  

P, the length  of the record  i s  i n  the address  of l oca t ion  
EORS . 
The mode of t h e  record i s  BCD i f  the contents  of l oca t ion  
MODE i s  zero.  
The  record  i s  permanently redundant i f  the contents  of 
l o c a t i o n  RTTS i s  not  zero.  
The record  i s  an  end of f i l e  i f  the contents  of l oca t ion  
EOFS i s  not  zero.  

The name of the read subrout ine i s  READ . A t y p i c a l  
use  of READ i s  descr ibed by the following diagram. 

C a l l  the READ subroutine v i a  a TSX READ,4 . 

Process . 
Determine that the  record is  completely read i n t o  
BUFFER+i, i = O ,  ..., P-1. 
This  is done by a two word calling sequence: 
CALL CHEKIO 
T I X  O,O,T 
Operate on the record,  using the information s to red  
i n  MODE, RTTS, EORS, and EOFS t o  determine the 
opera t ion  t o  be performed. 

Process b 
13 



"Process" i n  the  above diagram could be any type of 
opera t ions  des i red .  The reading of a record i s  overlapped 
with computing and o ther  1/0 (on channels other  than t h a t  one 
which T is  on) opera t ions  may be performed. 

One app l i ca t ion  of the above diagram would be a tape  copy 
rou t ine .  
. input tape ( S Y S I N 1 )  . Another appl ica t ion  is a r o u t i n e  t o  read t h e  system 

The following READ subroutine has  t h e  parameters (T and 
N )  set f o r  reading SYSINl which c o n s i s t s  of unblocked b inary  
and BCD card images. K i s  def ined a s  100 and a bad record 
would be read  50 t i m e s  i n  each mode before  being ca l l ed  per- 
manently redundant. If the record i s  accepted a s  read t h e  
las t  t i m e ,  then  it i s  i n  t h e  oppos i te  mode of t h a t  one which 
w a s  used f o r  t h e  f i r s t  t r y .  I f  t h e  mode is  known and it i s  
desired t o  accept  bad records, then  it would be b e t t e r  t o  
de f ine  K a s  an odd in teger .  

The first t r y  a t  reading a record  is  always i n  the  same 
mode as t h e  previous record was read  t h e  f i n a l  t h e .  MODE i s  
assembled f o r  t he  f i r s t  read t o  be i n  BCD mode. 

Note t h a t  t h e  t r a p  t h e  use r  r o u t i n e  f o r  handling redun- 
dancy c a l l s  READ, t h e  same rou t ine  which is  ca l l ed  i n  t he  
above diagram. This i l lus t ra tes  t h e  s e l e c t  rou t ine  of 10s 
being c a l l e d  a t  bo th  i n t e r r u p t  and non-interrupt  t i m e s .  

The code f o r  READ was w r i t t e n  t o  use  an 10s which w a s  
assembled t o  use t h e  FAP type CALL pseudo-instruct ion.  

14 



A S S E M B L Y  P A R A M E T E R S - - D E F t h E D  h E K k  F U R  U N B L U C K E O  S Y S I Y A  
K E Q U  100 MAX, NUMBER OF K E A O  T R I E S  

N E Q U  28 M A X I M U M  RECORD LENGTH 
M A I N  L I N E  R E A D  R O U T I N E  

T EQU 5 LGGICAL T A P E  ro  b~ KEAU 

R E A D  SXA S A V E 4 1 4  
AXC G O I O S . 4  S E T  14  FOR ENTRY ru 10s 
Z E T  MODE CHECK MODE O F  H t A D A N G  
TRA RDSBIN K E A D  I N  B I N A R Y  MODE 

T I X  TRPEOR,O,T T R P E U R = E N D  OF & E C U K D  E X I T  
T I X  1OCOMtO.O I G C O M = L O C A T I O N  OF A/U CJM, 
T X X  TRPEOF,?,TKPRTT E G f  E X I T . 1  R k A D P K T T  E X I i  

S A V E 4  A X T  * * 9 4  10s K E T U R N S  C O r J r K O L  HERE 
TRA 1.4 E X I T  

TRAP T I M E  U S E R  R O U T I N E S - - C A L L E D  BY S E L E C T  M I N U S  OF I U S  
TRPEOR S T Z  R T T S  E N D  OF HECORD-- - IT  WAS & E A D  U,K, 

S T A  EORS S T O R E  RECORD L E N G T H  
T R P E X l  STZ E O F S  C L E A R  END O F  F I L t  &URD 
T R P E X Z  A X T  K.1  R E S T O R E  THE M A X I M U M  N U M B E h  

GOIOS TRA HDSDEC R E A D  I N  B C D  MODE 

SXA T R P C N T . 1  O F  H E A D  T R I E S  
TRA 1 9 4  R E T U R N  TO IUS 

TRA T R P E X Z  

SXA T R P S V 4 . 4  S A V E  I 4  FOR RkTUkN TU 10s 

TNX B A D R E C  94.1 TO BADREC IF C A Y r  K k A D  I T  
S X A  T R P C N T . 4  S A V E  T H E  R E D U C E D  CUUNTEK 
TSX B S H T A P v 4  B A C K S P A C E  THE TAPE 
T I X  0 1 0 9 T  T = L O G I C A L  T A P t  N U M B E R  
C L A  MODE F L I P  THE MODE S W l i C H  FOi3 

STO MODE FOR B C 3  READ, 
T S X  R E A D . 4  RE-READ IN DIFFERENT M O D E  

TRA l r 4  SELECT- R O U T I N E  tiF IUS, 
B A D R E C  S T L  R T T S  P E R M A N E N T L Y  REDUNDANT--SET Sh1TCt-l 

T R P E O F  STL E O F S  E N D  OF F I L E - - S E T  THE E O F  5WITCH 

T R P R T T  S T A  EORS R E A D I N G  ERROR--SAVE THE L E N G T H  

T R P C N T  A X T  K t 4  I 4 = C O U N T E R  FOR MAX, A i t A D 5  

COM THE N E X r  R E A D  TKY.  MOOE=J 

T K P S V 4  A X T  * * 9 4  HESTOKE AND RETURN ro  

L X A  T R P S V 4 , 4  AND K E T U R N  TO SELECT-.  THE 
TRA T R P E X l  RECORD IS A C C E P T E D  THO B A D  

STORAGE A N 0  C O N S T A N T S  

B U F F E R  BSS N RECORD IS R E A D  I N T U  HERE 
MODE P Z E  ** MODE S W I T C H ( 9  F O K  B C D )  
R T T S  P Z E  ** S E T  N U T  n IF PEKii .  t R i i U i i  
EORS P Z E  +* S E T  TO RECORD L E N G T H .  

E N D  O F  R E A 0  R O U T I N E  

I O C O M  I O R T  BUFFER,O,N COM. TO R E A D  UP TO N WUKDS 

E O F S  P Z E  ** S E T  NOT 0 I F  t N D  O f  F I L E .  
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Symbolic L i s t  of 10s 

A symbolic l i s t i n g  of t h e  10s package fol lows.  The 
To obta in  an IBMAP l i s t i n g  appears as  a FAP subroutine.  

vers ion ,  rep lace  the  * FAP card with a SIBMAP card 
and redef ine  IOUTAB and CALL24 t o  be one r a t h e r  than zero.  

The code CLRXIN through CHEKX overlays the  s torage  f o r  
1/0 command and parameter s torage.  
only entered once t o  s e t  up the  l o g i c a l  u n i t  t a b l e  and 
o ther  i n i t i a l i z a t i o n .  
IOCSIZ must be a t  l e a s t  as g r e a t  as t h i s  block of code. 

This block of code i s  

The s torage  a l loca t ed  by ATONCE and 

The SKPFIL and SKPREC subrout ines  of 10s provide a t h i rd  
example of a good use of the  program. 

16 



I U S  S Y M B O L I C  L I S T I V G  PAGE 1 

F A P  

+ A .  BEAM--- I / O  R O U T I N E S  F O K  I B J O R  OR F I 1  M O N I T O R  SYSTEMS. 
LBL 10s00001 

* I O E N T I F I C A T l O N  
* 

UOM 10s A. 7090/7094 1/0 S U B R O U T I N E  P A C K A G E  FOR IRSYS 
8 .  40 BlrAE”. J A N U A R Y ,  1966 
C o  C O P P U T E R  S C I E N C E  CENTER, U N I V -  O F  MARYLAND,  C O L L E G E  PARK,  Mn. 

E N T R Y  R D S D E C  
E N T R Y  H O S B I N  
E N T R Y  U R S D E C  
E N T R Y  W R S B I N  
E N T R Y  C H E K I O  
E N T R Y  SETLOW 
E N T R Y  SETH I H  
E N T R Y  REWTAP 
E N T R Y  R U N T A P  
E N T R Y  B S R T A P  
E N T R Y  BSFTAP 
E N T R Y  W E F T A P  
E N T R Y  I S I T O K  
E N T R Y  I S I T 1 1  
E N T R Y  S K P R E C  
E N T R Y  S K P F I L  

* * * . * * * * * * + * * + + . * * + * * * ~ * * * * * * * * ~ * * * * * * * * 4 * * * * * ~ * * * * * + * * * * * * * * * 4 * * * * * * * * *  

* 

* 
4 * * * * , * * , * + * * + * * * * * * * * * * * * * * * 4 * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 4 * * * * *  

P A U E  I O U T A E  = 0 FOR F O R T R A N  11 ( F A P I  A S S E M B L Y  
F A K E  I O U T A B  = 1 FOR I B J O B  ( I B M A P I  A S S E M R L Y  
C A K E  C A L L 2 4  = 0 I F  F A P  C A L L  IS D E S I R E D  TO B E  USED 
WAKE C A L L 2 4  = 1 I F  M A P  C A L L  I S  D E S I R E O  TO BE USED 

I O U T A a  E O U  0 
C A L L 2 4  E Q U  0 

A S S E M B L Y  P A R A M E T E R S  ++*+++****+++i+*t+*i++ 

* 
C‘A L L 2 4 .-..-. n 

K E Q U  
T EQU l U U l  A D  

*MAX. NC, U F v I l S  W H I C H  C A N  RE V A N D L E D  AT ONE T I M E  
4 T O N C E  E Q U  8 

*MAX. NC, O F  1/0 COMMANCS H H I C H  ARE MOVED 
IOCSIZ E Q U  10 
* 

0 



1 0 s  S Y M B O L I C  L I S T I N G  PAGE 2 

1 / 0  U N I T  T A B L E  
’ *  

I O U 1 6  B S S  0 MAKE A D D I T I O N S  A F T E R  T H I S  CARD 
IDJOB F 1 1  F I 1  L O G l C 4 L  YO. 

P Z E  T * S Y S L B l + S Y S C K 2 - T * S Y S C K Z  10 
P Z E  T * S Y S C K Z + S Y  SCK l - T * S Y S C K  1 9 
PLE T * S Y S C K I + S Y S U T 2 - T * S Y S U T 2  8 
PZE T * S Y S P P  1 + S Y  SPP l - T * S Y S P P l  7 
P Z E  T * S Y S O U  1 + S Y  SOUL-T*SY SL lU1 6 
PZE T * S Y S  I N L + S Y S I N l - T * S Y S X N l  5 
P Z E  T * S Y  S U T 4 + S Y  SUT 1 - T * S Y  S U T  1 4 
P Z E  T * S Y S U T 3 + S Y S U T 4 - T * S Y S U T 4  3 
P Z f  T * S Y S U T Z + S Y S U T 3 - T * S Y S U T 3  2 
P Z E  T * S Y S U T l + S Y S L B l - T * S Y S L B l  1 

I O P U T  P Z E  I O P U T - I O U T B  
***.***************~**************************~************************* 

I B S Y S  S Y M B O L  D E F I N I T I O N S  
**********+***+***++**************************~**********~************** 
S Y S A C C  H O C L  
S Y S C K l  BOOL 
S Y S C K Z  E O C L  
SYSCUR BOOL 

I S Y S D M P  @ O C L  
S Y S I O R  B O C L  
S Y S I N l  E U C L  
SYSLBL eooL 
SYSLBZ eocL 
S Y S O U l  BOOL 

I SYSPOS @OCL 
S Y S P P l  B O C L  
S Y S T R A  @ O O L  
S Y S U T l  E Q C L  
S Y S U T Z  BOGL 
S Y S U T 3  B O O L  
S Y S U T 4  B O O L  
, C H E X I  B O O L  

( A C T I V  BCCL 
( B C D 5 R  B O O L  
( C H X A C  eocL 
( C O H H M  B O O L  
( C V P R T  B O C L  
i i v u A C A  BUCL 
( P A U S E  B O C L  
( P R O U T  B O C L  
( R C H X I  B O C L  
( S Y H U N  E O O L  
( T R A P X  B O C L  
(TRPSW B O C L  
( U R R X I  BOCL 

oMOOSW B O C L  
~ 

122 
155 
156 
102 
115 
1 1 7  
1 5 1  
140 
141 
147 
106 
153  
100 
1 5 7  
160 
1 6 1  
1 6 2  
134  
1 3 5  
702 
720 
724 
736 
722 

712 
706 
727  
7 1 4  
7 34 
742 
725  

-we, 
I U.t 

******..******+***,***********~******~*****~*~************************** 

A L L  E R R C R S  COPE H E R E  ANC HENCE TO SYSDMP 

E l E l E l  S T L  0 

4 

T R A  SYSDMP 

* * * * * * 4 * * * * * * * * * * * * * * * * ~ * * * * * * ~ * * . * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * *  



1 0 s  S Y M B O L I C  L I S T I N G  PAGE 3 

- *  N O N - D A T A  S E L E C T S  *****+*****+***+**+++ 
* *  

CALL Y Y Y Y Y Y  
T I X  O,OIN 

Y Y Y Y Y Y  = SETLOW, SETHIHI REWTAP, RUNTAP, BSRTAP, BSFT4P. OR WEFTAP 

* * * * * t . * . * * i * . + * * * + t * + * * * * * * * * + * * ~ * 4 * * * * * * * * * 4 + * * + * * ~ + * + * * * + * + . * * * * * * * * + +  

SETLOW LCO S D L  

S E T H I H  LOG SDH 

REWTAP CUO R E h  

RUNTAP LOG RUN 

RSRTAP LCC B S R  

BSFTAP L G C  E?SF 

WEFTAP LDC WEF 
NDATAX TRA NDAT WILL BE REPLACED BY SXD NDATAS,4 

T R A  NDATAX 

T R A  IVDATAX 

T R A  NDATAX 

TRP NOATAX 

TR6 NDATAX 

T R A  KDATAX 

NZT ( T R P S W  
S X A  NDATAS.4 NON-TRAP 
cLa 1+2*K,4 
P O X  0 , 4  L O G I C A L  U N I T  
T X L  E1E L E 1  9 4.0 
T X h  
NZT I O P U T v 4  

E 1E L E  1.4 9 I OPUT-IOUTB 

T R A  E l E l E l  

CAL IOPUT.4 
LGR 18 
R O L  18 
EN& PZEO 
S T C  hDATA1 
TSX (NDATA94  

INSERT OTHER CHECKS I F  D E S I R E D o o o o o e o o o o o e o o o o o o o o o o o o - o o o o o o o o o o o o o o  

NOATAL PZE +*,o,+* 
NOATAS T I X  ** ,0 ,**  

L X O  NDATAS94 TRAP TIME E X I T  
ZET (TRPSW 
T R A  2+2+K,4  
L X A  NDATAS.4 NOT TRAP T IME 
EN@* (TRAPX RESTORE TRAPS 
TRA 2+2*K,4 

EhD OF NDATA 

* * ~ * * 4 * * 4 + + * + * * + * + + + * + * * * * * * * ~ * * * ~ * * * * * * * * * * * * * + * * * * * * + + * * * * * + * * + * * * + * * *  

SDL PZE 0.0, 1 
SOH PZE 0,012 
REW PZE 0,013 
RUN * P Z E  0.014 
BSR PZE 0.095 
BSF P Z E  0,096 
WEF P L E  O g O t 7  



1 0 s  S Y M B O L I C  L I S T I N G  P 4 G E  4 

+***.****t,***t****************t**~t+******~**************~******+*+**** 

- *  

* R O U T I N E  TO R E  U S E D  O N L Y  A T  TRAP T I M E - - - C A L L E D  R Y  THE U S E R S  T R A P  T I V E  
* H O U T I N E - - m , O f v  ENTRY T H E  AC MUST HAVE WHAT I T  H A D  WHEN THE USERS 
*ROUTINE h A S  ENTERED, , , . . 

C A L L I N G  S E Q U E N C E  

4 C A L L  I S I T O K  
T I X  BUSY, O t N  GOES TO B U S Y  IF N IS RUSY OR WRONG CHAN, 

* R E T U R N  H E R E  I F  O.K. TO R E S E L E C T  U N I T  N 

A F T E R  T H E  F I R S T  C A L L  E N T R Y  C A N  B E  TO I S I T l l  I N  W H I C H  C A S E  THE AC 

+ 

+ 

+ N E E D  N O T  B E  S U P P L I E D  AND T H E  V A L U E  I T  H A D  ON F I R S T  E N T R Y  WILL f3k U S E D -  
+ 
ISITOK STO 
I S I T l l  SXA 

C L A  
P D X  
C L A  
ANA 
SLW 
C L A  
POX 
T X L  
T X H  
N Z T  
T R A  
STC 
C L A  
ANA 
E R A  
T Z E  

C L A  
I R A *  

ISITAC P Z E  
I S I T C H  P Z E  
ISOKOl S X A  

T S X  
T X  I 
PLE 
B E S  

ISOK02 T I X  
I S O K 0 3  A X T  

T R A  
I S O K 0 4  A X T  

h Z T  
T R A  
T I X  
T R A  

I T I S O K  L X A  
- L X A  

C L A  
T R A  

I ISNOOK A X T  

I S I T A C  S A V E  AC 

I S I T A C  R E S T O R E  THE AC 
0 , l  I 1  = T R A P  U N I T  

CHNLMS 
I S I T C H  T R A P P E D  C H A N N E L  

0, 1 I1 = U N I T  I N  Q l J E S T I U N  

ISNOOK,  1 

I O P U T r l  

1 + 2 * K , 4  

E l E l E 1 ~ 1 , O  
E l E l E l ,  1 , I O P U T - I O U T B  
I O P U T ,  1 
E l E l E l  I L L E G A L  U N I T  
I S O K 0 2  S E T  U N I T  FOR C H E K I O  
I O P U T p 1  
CHNLMS CHANNEL I N  Q U E S T I O N  
I S I T C H  DO THEY MATCH 
I SOKO I YES---- I F  ZERO 
* * t  1 
I S I T A C  R E S T O R E  AC 
1 +2*K ~4 GO TO B U S Y  E X I T  
** 
** 
I S O K 0 3 . 4  S A V E  14 
C t i E K  101 4 CHE-CK IF U N I T  F R E E  
*+3,0,1 
2 
2 * K - 2  
I S O K 0 4 , O , * *  L O G I C A L  U N I T  
**,4 ACTIVE--- - -  DONT S E L E C T  
ISNOOK GO TO B U S Y  E X I T  
I O T S I Z I  1 
I O C T 4 B + I O T S I Z v l  CHECK I F  1/0 B L O C K  IS A V A I L A B L E  
I T I S O K  Y E S  
*-2 , 1 , I OCOEC NOT Y E T  
I S O K 0 3  NO 
I S O K 0 3 . 4  
ISNOOKvl 

2 + 2 * K 1 4  
I S I T A C  
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1).1)1)+**++.+.+*+++++***~*1)*+****+*1)1)+*+**1)**1)1)**+**+**++1)~*1)*****+*1)*+*+* 

ROUTINE T O  CETERMINE I F  LOGICAL U N I T  N I S  ACTIVE 

C A L L I N G  S E C U E N C E  
CALL CHEK I O  
T I X  T t 0 . N  

CHEKIO T R P  CHEK WILL BE REPLACED BY PXA 091 
XCA 
C A L  1+2*K14 
POX 0 9 1  

TXL  E l E l E l , l , O  
TXH E l E l E l t  1 1  IOPUT-IOUTB 
F iZT IOPUT 1 
TRP E l E l E l  I L L E G A L  U N I T  
CLA* IOPUT, 1 T NOT 0 THEN TO 2.4 IF N 4 C T I V E  
PAC 0. 1 
C A L  1+2+K.4 
m a  CHEK77 T N O T  0 THEN TO T I F  N I N A C T I V E  
TNZ CHEKIN 
Z E T  1.1 T = 0 THEN WAIT U N T I L  I N A C T I V E  4ND T O  2.4 
TRP +- 1 

PAX 0.1 
TRA 2+2*K94 

C H E K I N  ZET 1.1 

CHEKIX  X C A  

TRP CHEK I X 
PAC 0.4 
T X I  CHEKIX.  49 2+2*K 

C H E K 7 7  PZE -1 END OF CHEKIO 
1) 

.U+~.t++*+*+..+++++*+**++*****+***+***1)***~***+*+**++1)*****++*1)***++**** 
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* S E L E C T  R O U T I N E  F O R  I R S Y S  ( W I T H  DC I B S Y S  C A P A B I L I T Y )  

I O T S I Z  EOU A T U N C E + I O C S I Z + A T O N C E + 4  

DCMODE S Y h  . C H E X I  

IOCOEC EQU I O C S I Z + 1 + 3  1/0 COM. 6 L O C K  S I Z E  

MOOSW S Y N  OMODSW 

RDSOEC L D U  R T D F L G  C A L L  X X X X X X I ~  

R O S B I N  L D Q  R T H F L G  T I X  L ( I O C ) r W , E T T  
TRA RDSWRS T I X  EORVO,N 

T R A  RDSWRS T I X  E O F t T w R T T  
HRSDEC LDC WTOFLG R E T U R N  

TRA ROSWRS 
U R S B I N  L D C  k T B F L G  
R D S U R S  TRA D A T A  WILL B E  R E P L A C E D  B Y  P X A  0 9 1  

S A V E  I 1  LGR 

C L P  
P D X  
T X L  
T X P  
N Z T  
T H A  

C L P +  
P A C  

***a** F R E E  
18 

TI -€  U N I T  
1 + 2 + K  9 4 
0.1 
E 1 E l E l . l r O  
E l E l E 1 ~ 1 , 1 0 P  
I O P U T ,  1 
E l E l E l  
I N S E R T  OTHER 
I O P U T ,  1 
0.1 

I 1  = U N I T  

I T - I O U T B  

I L L E G A L  U N I T  
CHECKS I F  D E S I R E D .  

P R F  L ( U C B 1 )  TO AC. 
I 1  = - L ( U C B l )  

C H E C K  I F  T R A P  T I M E  ANC BUSY 
N Z T  111 
T R P  ++7 NOT BUSY 
h Z T  ( T R P S W  
T R A  ++5 NOT TRAP T I M E  

R W I G N  X C L  T R A P  T I M E  AND B U S Y  
P D X  0.1 R E S T O R E  I 1  
P X C  o t o  C L E A R  AC 

ZET 1 ? 1  W A I T  FOR WORD 2 
T R A  4 + 2 * K , 4  

T R A  *-1 TO BE ZERO. 
S A V E  L ( U C f 3 I  

L G R  15  
R Q L  33 

R W 1  AXC 1OCIAB.i 
* *+e* *  F I h D  A F R E E  B L O C K  FOR I O C  STORAGE 

RW2 h Z T  011 
T R A  RW3 H A V E  ONE 
T X  I *+1,1~- I O C O E C  

R W l l  T X h  RW2,19**  = - 1 O C T A B - I O J S I Z  
N Z T  ( T R P S W  
T R P  RW1 K E E P  L O O K I N G  
R Q L  18 
T R P  R H I G N  NO BLOCK A V A I L ,  AND I T S  T R A P  TIME.., I G N O R E  C A L L .  

*e**+* C I S A B L E  T R A P S  

****** S E T U P  1/0 STORAGE BLOCK AND ( A C T I V  C A L L  
RW3 ENC! P Z E O  D I S A B L E  

S X A  U C t 3 2 , l  - L (  1/0 STORAGE)  



S X A  
C L P  
S T A  
S T C  
C L P  
S T T  
S T O  
C L A  
S T C  
s x c  
S X A  
PDX 
XCL 
S T A  
P D C  
S T P  
C L A  
STP 
C L A  
S T O  
N Z T  
S T C  
P X C  
S T P  
C A L  
Z E T  
ORS 
P R S  
Z E T  
O R S  
C A L  
SLW 
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P D N  1 4 s .  1 
2 + 2 * K , 4  
R W l l  
1.1 

R T T S W T  
2. 1 
1 + 2 * K . 4  
01 1 
P D N  14s 9 4 
R W I 2 . 2  
0.4 

R W I l  
012 
U C B 2  
I O P U T t 4  
R W 3 3  
P D N  14s 
P D N I 4 + 1  
( T R P S W  
P D N I 4  
0 1 0  
R W 3 3  
W T D F L G  
( T K P S W  
R W 3 3  
1 
R T T S W T  
UCB2 
U C B Z  
112 

3 + 2 * K 1 4  

****** P O V E  THE COMMANDS 
L A C  U C B 2 . 4  
S X A  R H 4 4 . 4  
A X T  014 

SLW 39 1 
ARS 18+15 
LBT 
T R A  ++4 
n. . -  A R K  1 
T Z E  *+4 
T R A  * + 6  
CON 

RUG4 S T T  ** 
T X  I *+1,4,-1 

R W l l  C A L  **14 

T X  I ++1111-1 

L (  IOC) 
L (  I O C l , W A I T I E T T  

E O F 1 O N E T I M E g R T T  

E O R , I G N O R E i U N I T  
SAVE I 4  
SAVE I 2  

+*  14 = U N I T  
PRF I l , O , L ( U C B )  
S A V E  11 (OF  C A L L E R  

+*  I 2  = - L ( U C B )  
T Y P E  OF s E L E c r  

SET S Y S U N I  

MZE 
I F  T R A P  T I M E  
G I V E  P R I O R I T Y  

S U P P R E S S  R T T  MESSAGE 

P L A N T  U C B Z  

G E T  N O I S E  IGNORE 
S W I T C H  A D D R E S S  

**  = L O C  O F  U S E R  1 /0  

I T S  I O X P  
ODD 
ITS i C H  
I T S  I O X T  

I G N O R E  N O I S E  

P A G E  7 

T X H  RW 1 1.4 p -  I OCS I Z - 1  

RYI1 A X T  * * 1 1  
RWI2 A X T  4+,2 

T S X  ( A C T I V . 4  
RW33 PZE ** ** = S Y S U N I  



I -  
, 

. 
i 

i 

I 

I -  

i 

E N @  
C L A  
N Z T  
C L A  
P A X  
XCA 
C L A  
ANA 
Z E T  
T R A  
T Z E  

E N e *  
Z E T  
T R A  

RW99 XCA 
POX 
E N @  
N Z T  
E N @ *  
T R A  
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P Z E O  
P D N  14+ 1 
( T K P S H  
P D N  I 4  
O t 4  

114 
TAGMSK 
( T R P S W  
R W 9 9  
R W 9 9  
W A I T  U N T I L  
( T R A P X  
0.4 
*- 1 

D I S A B L E  

14=-L( 1/0 S T O R 4 G E )  
SAVE I N  MQ 

DO WE W A I T  

NO I F  TRAP T I M E  
NO IF Z E R O  

C O M P L E T E  

M A 1 1  

Ot4 R E S T O R E  I4 
P Z t O  
I TKPSW 
( T R A P X  
4 + 2 * K t 4  

E N D  OF SETUP A N D  C A L L  ( A C T I V  P A R T  

* T R A P  T I M E  S E L E C T  * + * * * I ) +  

*ON E N T R Y  10 MADSEL--- 
*UCB WORD 2 = P R F  - L ( I / O  BLOCK),O,MAOSEL 
* P R F = l X l  FOR k R I T E  B I N A R Y  

1x0 FOR W R I T E  6CD 
O X 1  FOR R E A D  B I N A R Y  
OXO F O R  H E A D  BCD 

*LET L(I/C B L O C K ) = A  , T H E N  THE 1/0 B L O C K  IS A S  FOLLOWS. 

a+o TIX EORIIGNORENOISEIN 

A42 T ! X  E O F  * T V R T T  
* A * l  T I X  L (  I O C ) t W , E T l  u m c )  NOT USED BY MADSEL 

A+3 I O X Y  
- 0 -  

0 . 0  

0 . 8  

Bi-12 icx'f 
A + 1 3  TCH 

MADSEL S X A  S E L  I14,4 
P A X  o t 4  
S X A  S E L W D l t 4  
T X  I * + l r 4 r  1 
S X A  SELWD2.4  
X C A  
C t A *  S E L W D 2  
P A C  012 
S X A  S E L  I O B ,  2 
P A X  ot2 
T Q P  S L P L U S  
T R A  S E L M N  

s a v E  14 
I4= L ( U C 6 )  
I N D I R € C T  U C 6  WORD1 

I N D I R E C T  U C B  WDKD2 

L ( I / O  R L O C K I  

I 2 = - L ( I / O  B L O C K )  
S E L E C T  + 
S E L E C T  - 

P A G E  8 
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*SELECT+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++  
' S L P L U S  T S X  G E T P A R 9 4  R T T  S h I T C H  

T I X  7909 15 
T Z E  + + 2  
S T L +  ( U H R X I  ONE T R Y  O N L Y  
C L A  SEI. I 0 8  SET FOR 
ADD S E L 3 3 3  R E S E T  AND I 

S T A i  ( R C H X  I L O A O  C H A N Y E L  
C L A +  S E L W D l  
P D X  0.4 14= U N I T  A D D R E S S  
L D C *  SELWDZ 

S T Z  Flocsw SET f3CD MODE FOR DC 
TQP S L P S E T  
T X  I ++194916  MAKE B I N A R Y  
S T L  MODSW S E T  B I N A R Y  MODE FOR DC 

I 

R O L  2 I 

S L P S E T  S X A  SELWOP.4 
S X A  S E L R O P 9 4  
L O G *  S E L W D 2  

Z T *  CCMODE CHECK D-C 

T R A  S E L R C H  

I S E L R D l  R E A 0  I F  P L U S  I 

++ NOT D-C 
~ 

T2p 
SELWOP WRS 

S E L R D l  Z E l +  DCMODE CHECK D-C 
S E L R O P  R D S  ++ NOT 0 -C  
S E L R C H  X E C +  t RCHX I 
S E L P H E  L X A  S E L  I1494 E X I T  

+******ENC O F  SELECT++++++++++++++++++++++++++++++++++++++++++++++++++++  
T R 4  i t 4  ~ 

A T S X  G E T P A R . 4  
A + l  NUM M A S K e O 9 S H I F T  

G E T P A R  C A L  194 NUM = WORD NUMBER = 0 9 1 . . * r  
S T A  S E L M S K  M A S K  = 1 5  B I T  A D D R E S S  MASK 
AKS 18 DOES A R S  S H I F T  R E F O R E  M A S K I N G  
S T A  S E L A R S  E X I T S  W I T H  R E S U L T  I N  4 t .  
ARS 15 
4CL S E L I O B  
S T A  ++1 I 

C A L  ++ I 

A N A  S E L M S K  
?!?A 7,4 

END O F  G E T  P A R  

I 

SELARS 4 R S  ++ 

*SELECT----------------------------------------------------------------- 
SELMN S X C  S E L I  14.1 S A V E  I 1  

LFT 400000 CHECK N O I S E  
T R A  N N O I S E  NO N O I S E  

CHECK I F  N O I S E  I S  T O  BE IGNOREU. 
T S X  G E T P A R p 4  
P Z f  790.15 
T N Z  NNO I SE N O I S E  OK I F  N O T  ZERO 

.+ * -  I G N O R E  T H E  NOISE 
L X A  S E L I  1494  
T R A  2,4 

NNOISE L O G *  S E L W D 2  S A V E  WORD 2 



i r -  
+ 

c r  S T Z +  
~F L N T  

I R A  
TOP 
T R A  

S E L E R  L N T  
TRA 
T S X  
T I X  
TRA 

P Z E  
TRA 

S E L E T  T S X  
T X I  
T N Z  
T S X  
P Z E  
P A X  
C A L  
S T A  
S T A  
A X 1  
T S X  

S E L U L  P Z E  
NOP 
T I X  
T S X  

S E L U Z  P Z E  
L D G *  
T S X  
P Z E  
T S X  

S E L X T l  S T Z *  
TRA 

SELUB B C I  
S E L E F  T S X  

T I X  
T R A  

S E L X T T  S T Z *  
T R A  

SELEX T Z E  
S T A  

C L A  
S T O  
P X C  
PDC 
L D C  
C A L  
ORA 
S B P  
S T A  
C A L *  

S E ~ O K  T S X  

I 

< -  
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S E L k l D 2  
200000 
S E L E R  
S E L E F  
S E L E T  
100000 
SELOK 
G E T P A R 1 4  
-110118  
S E L E X  
G E T P A R 1 4  
-11010 
S E L E X  
G E T P A R 1 4  
- 1 t O ~  18 
S E L E X  
GET PAR. 4 
-190118 
094 
I O P U T . 4  
S E L U l  
S E L U 2  
2.2 

* * t o 1 7  
( N O A T A T  4 

R E L E A S E  U N I T  

NU EOT OR EOF 
I T S  END OF F I L E  
I T S  END OF T A P E  

NO REOUrUDANCY 
REDUNDANCY-- -ACCEPT 
OK GO TO USER 

NO ERROR D E T E C T E D  

E N D  OF T A P E  

GO TO USER E X I T  
GET THE L O G I C A L  
U N I T  

S Y S U N I  

END F I L E  T H E  T A P E  

*-3,2,1 
( NOATAT 4 
**To14 REWIND-UNLOAD 
S E L W D l  UCB WORD 1 
t CVPRT 9 4 P R I N T  U q I T  AND 
S E L U B 9 0 . 4  MESSAGE 
( P A U S E 1 4  P A U S E  FOR N€.W T A P E  
S E L I O B  R E L E A S E  THE B L O C K  
S E L E R  E X I T  
49 F U L L  TAPE---REFRESH. 
G E T P A R 1 4  E N D  OF F I L E  D E T E C T E D  
-1.0.0 
S E L E X  
S E L  IOB 
S E L P M E  
S E L X T T  
S E L X T  ~ t i t n t  is i? CSER E X ! T .  
S A V E  11 arw  14 
S E L  I 1 4  
S E L S V T  
0 9 1  

0.2 
(COMMM,4 
(COMMM 
WTDFLG 

S E L W D l  
S E L I O B  

CHECK FOR USER E X I T  -. .-,-. P 

-1.4 
WTDFLG=PIZE 0 
G E T  NO. OF WORDS 
T R A N S M I T T E D  

PAGE 10 
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POX 014 
P X C  0 1 4  
GRA S E L W D l  PZE NOaWDS. , O , Y  
A X C  ( COb’MMi 1 
S T Z *  S E L I D B  FREE THE RLOCK 
axc * + I 1 4  

S E L X T  T X I  * * 1 2 1 1  GO TO USER 

S E L U R  €NE PZEO 
USER RETURNS H E R E  

C L A  S E L S V T  
S T O  S E L  I 14  
POX 01 1 RESTORE I 1  
T R A  SELPME E X I T  * E N D  O F  SELECT-------------------------------------------- 

* + ~ * * . * * + * * . * * + + + + * . * * * * * * * * 4 * * * * * * * * ~ * * + * * * * * * * * * * * * * . * * * * * * * * * * * * * * * * *  

C O N S T A N T S  AND STORAGE 

U t 8 2  P Z E  * * l O l M A D S € L  * * = - L ( I / O  S T O R 4 G E )  
R T O F L G  P Z E  0 
R T B F L G  P O h  0 
WTOFLG MZE 0 
WT8Fl.G PON 0 

PZEO S Y h  R T D F L G  
PONIGS P Z E  ** 
RTTSWT P Z E  O,**,O 
CHNLMS C C T  017000000000 CHANNEL M A S K  
TAGWSK P Z E  0.710 
S E L I 1 4  P Z t  **, 0, ow0 ++= 14  9 os0 = I 1  
SELWDl P Z E  ** +* = L ( U C B  WORD 1) 
SELWD2 P Z E  ** ** = LtUfB WORD 2) 
SELIOB P Z E  * *  ** = L I I / O  R L O C K )  
SELMSK P Z E  * *  
SEL333 P Z E  3 
IOCTAB BSS I O T S I Z  

PDNI4  B S S  2 
S E L S V T  B S S  1 
1) 

*+~*****~***+++++***********************************~*******~***********  

SELEND 5Yhi  
BES 
P Z E  0 

CLRXIN S T Z  SELEND.4  

I OC T AB- * 

T I X  *-11411 
A X T  **,4 
T R P  * *  

S T O  *-2 
A X C  I O C T A B + I O T S I Z ~ 4  
s x c  RW11.4 

INCLRX S X 4  *-2 1 4  
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* P U T  A C T U A L  C H A N N E L  INTO L O G I C A L  U N I T  HORD 
AXT 

C L R L P  C L A *  
N Z T *  
S T Z  
S T A  
C L A  
ANA 
Z E T  
S T C  
T I X  
A X T  
C L A  
S T 0  
C L A  
S T G  
C L A  
S T O  
C L A  
S T O  
TRA 

SKIP C L A  
T R A  
T R A  

N D 4 T  C L A  
I R A  
T R A  

D A T A  C L A  
T R A  
T R A  

CHEK CCA 
T R A  
T R A  

S K I P X  P X A  
N O A T X  S X C  
D A T A X  P X A  
C H E K X  P X A  

BES 
+ 

I O P U T - I O U T B . 4  I 4  = YUMBER OF U N I T S  
I O P U T . 4  
I O P U T t 4  
I O P U T r 4  
*+1 

C H N L P S  
I O P U T t 4  
I O P U T . 4  
CLRCP.4.  1 
S E L E N D - I N C L R X t 4  

+* 

S K I  P X  
S K P I 4 T  
N D A T X  
N D A T A X  
D A T A X  
RDSHRS 
CHEKX 
C H E K I O  
C L R X  I N  
*+2 
I N C L R X  
S K P I 4 T  
*+2 
I N C L R X  
N D A T A X  
*+2 
I N C L R X  
RDSWRS 
*+2 
I N C L R X  
C H E K I O  
* * t 4  
N D A T  AS 9 4 
0.1 
0. 1 
S E L END- * 

1) E N 0  OF S E L E C T  



I .  
L 

- 
I .  .SUBROUTINE 

C A L L  
T I X  
R E T U R  

S K P R E C  LOO 
TRA 

S K P F I L  L D C  
S K P I I T  TRA 

LGR 
C A L  
POX 
T X L  
T X H  
N Z T  
TRA 
C L A *  
PAC 
N Z T  
TRA 
N Z 1  
TRA 
X C L  
P D X  
P X C  
T R A  

S K P T I P  C G L  
P A X  
S X A  
N Z T  

C L A  
ANA 
TNZ 
C L A  
T R A  
ENt? 
CLA 
P D C  
S T D  
C G L  
S T A  
S T A  
S T C  
NZT 
EN@* 
T S X  
T X  I 
P Z E  
B E S  

SKPLGN T I X  
SKPIOC T I X  

s x a  

T O  

N 

I U S  S V M O O L I C  L I S T I N G  

S K I P  M F I L E S / R E C O R D S  O N  L O G I C A L  N 
X X X X X X  XXXXXX = SKPREC OR 
M9O.N X X X X X X  = S K P F I L  

S K P R D S  P Z E  O * O , L (  I O C )  
*+2  
S K P F L S  P Z E  O * O t L (  IOC) 
S K I P  WILL B E  R E P L A C E D  BY P X A  **,4 
18 S A V E  14 

014 L O G I C A L  U N I l  
1 + 2 * K 1 4  

E l E l € l r 4 i r O  
E L t l E 1 . 4 ~ I U P U T - I O U T B  
I O P U T 9 4  
E l E l E l  
I O P U T . 4  
0.4 -L ( UCB 1 
1.4 I S  U N I T  BUSY 
S K P T  1 P NOT BUSY 
( T R P S W  I T  I S  B U S Y  
*-3 Nor T R A P  TIME so HOLD 

I r  I S  T R A P  TIME 
0.4 SO I G N O R E  R E Q U E S T  
010 IF U N I T  I S  RUSY. 
2+2 *K 9 4 
18 
014 R E S T O R E  
S K P  141 9 4 S A V E  FOR TRAP T I M E  
( T R P S W  
S K P  14s. 4 NOT TRAP T I M E  
1 + 2 * K . 4  
C H E K 7 7  GET S K I P  COUNT 
* + 3  
1 + 2 * K . 4  
2-K 9 4 
P Z t O  
1 + 2 * K , 4  
014 
S K Y L G N  
18 
S K P  I O C  
SKPCGN: 4 
SKPCON. 4 
( T R P S W  
1 T R A P X  
R D S B I N . 4  
*+5.011 
0 
2 * K - 2  
SKPEOR.O.** 
* * 1 O l O  

1 4 = - U N  I T 
P U T  U N I T  I N T O  C A L L  
L O C A T I O N  OF I O C  
P U T  L (  IO) INTO C A L L  
S A V E  FOR T R A P  T I M E  
S A V E  COUNT FUH TRAP T i H E  

R E S T O R E  T R A P S  

e* = L O G I C A L  I J V I T  



1 .  

T I X  
EN@ 

S K P  14s P X T  
Z E T  

I L X A  
N Z T  
E N R *  
T R P  

S K P R D S  P Z E  
S K P F L S  PZE 
S K P R I O  I O R T N  
SKPFIO I O R P h  

I S K P C O N  TCH 
B S S  

0 

S K P E O R  S X A  
PDC 
S T C  

S T A  
POX 
1 x 1  
T X L  

I P X C  
STC 
T S X  
T X I  
P Z E  
BES 

S K P T U N  T I X  
S K P T I O  T I X  

T I X  
SKPTI4 A X T  

TRA 
+ E N D  O F  

E N C  

cLa 
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S K P E O R f 7 , S K P E O R  
P Z t O  
*+,4 
( T R P S H  
SKP 141.4 
( T R P S W  
( T R A P X  
2+2+K,4  

I T S  T R A P  T I M E  

O ~ O I S K P R I O  
O,O9SKPFIO 
0.090 
0,ot -1 
*-1 
I O P U T - I U U T B  STORAGE FOR S K I P P I V G  

AT T R A P  TIME--------------------------------------------- 
S K P  T I49 4 s a v t  14  
O t 4  1 4 z - L O G I C A L  U N I T  
S K P T U N  P U T  U N I T  I V T O  C A L L  

S K P T I U  L ( I 0 )  I N T O  C A L L  
0 9 1  R E D U C E  THE 
* + L t  1,-1 S K I P  COUNT 
S K P T I 4 , l t O  F I N I S H E D  IF ZERO 
0.1 
SKPCON, 4 P U T  COUNT B A C K  
R D S B I N q 4  
*+5,0,1 
0 
2 * K - 2  
SKPEOR,O,.+ 
**,O,O 
SKPEOR, 7,SKPEOR 
**,4 
1 9 4  

S K P C O N 9 4  P R F  L ( I O ) , O , N l O S K P  

S K P F I L  - -  S K P R E C  

a 


